Optical transceivers for path-protected passive optical metro access rings 



The invention is based on a priority application EP 02 360 250.1 which is hereby in- 
corporated by reference. 

Technical Field of the Invention 

The invention relates to a network component for an optical network. More precisely 
the invention discloses a transceiver for passive metro rings. 

Prior Art 

For network resilience reasons in passive metro rings components are connected 
through redundant optical lines. At the transmitters the optical information is either 
switched between two redundant paths (1:1 protection) or split and passed simultane- 
ously into at least two paths e.g. fibers (1+1 protection). An optical fiber switch can be 
used to switch between two independent optical paths at both ends of the fiber link. 
Optical fiber switches need a control entity and a power supply. In cases where the 
switch is located in a passive node a remote control and remote powering is required. 
In the latter case the optical switch on one end can be avoided and substituted by a 
fiber coupler to feed both optical paths. The splitting in a symmetrical optical coupler 
introduces a splitting loss which is higher than necessary and reduces the maximum 
fiber ring circumference by up to approx. 6km, which is 25% of the passive ring's total 
circumference. Thus, the state of the art is only a good solution when nothing is known 
about the fiber paths' attenuation. 
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^ Background of the invention 

One of the key problems is the mitigation of the (fiber-) span limiting effect of the fiber 
couplers. The power loss results from the path protection applied in passive metro 
rings using redundant fibers. The corresponding problem caused by the avoidance of 
optical switches is the limited power supply of the passive metro nodes, which makes it 
necessary to reduce the energy consumption. 

Summary of the invention 

It is therefore a target of the present invention to provide a device that reduces the loss 
of light. 

The passive metro rings span is significantly limited through the lack of optical amplifi- 
cation options and also of electrical regeneration in transit nodes. The unique fact, 
that the attenuation of the working path is the complement of the attenuation of the 
protection path is not exploited in the prior art. According to the invention asymmetri- 
cal optical splitting with a splitting ratio corresponding to the respective path attenua- 
tion is used. The splitting device could be an optical fiber coupler. 

The invention extends the maximum fiber span in path protected passive metro rings 
by up to 25%, without the need of optical switches. The total costs are reduced be- 
cause of the simple components. 

Other objects and advantages of the present invention may be ascertained from a 
reading of the specification and depended claims in conjunction with the drawings 
wherein. 

Detailed Description 

The basic idea of this invention consists in applying an optical splitting device in front 
of the optical transceivers, which has in general an asymmetrical splitting ratio. The 
splitting is an ideal solution for the special conditions of the upcoming metro ring net- 
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works with entirely passive nodes in the metro access level and fiber path protection. 
i_ rhe excess attenuation caused by the beam which is split and passed into the two 
paths can be adapted to the asymmetrical fiber link attenuation of the respective paths 
the device is connected to. The existence of one master node results in different 
spans/path attenuation on a passive ring. Different splitting ratios are required, e.g. 
1:1, 1:2, 1:5, 1:10, to reduce the overall loss. A variable /configurable splitting ratio 
is also useful. The splitter could be integrated in the transceiver and could be set me- 
chanically/electronically to exploit the output power/sensitivity of the E/O and O/E 
converters. 

Another part of the invention is a network component for an optical network, com- 
prising a transceiver, and an optical splitting device, which is installed in front of the 
optical transmitter or receiver. The optical splitting device has an asymmetrical splitting 
ratio, transferring light into or accepting light form different fibers. 

The preferred embodiments of the invention are set forth in the dependent claims. 

This component is preferably connected to a path-protected passive-optical metro ac- 
cess ring, wherein the ring segments provide a redundancy. The asymmetrical splitting 
ratio of the optical splitting device corresponds to the attenuation of the ring segments 
it is connected to. The attenuation is generally related to the length of the path. 

In a preferred embodiment the splitting ratio of said optical splitting device is adjust- 
able, in particular by mechanic or electronic means. 

In another embodiment a multiplexer is used to connect a plurality of customer sites to 
one network node hosting one or more optical splitting devices having the same split- 
ting ratio. 

The multiplexer can be located at different positions. It can be directly integrated into 
the network node. In an alternative embodiment the multiplexer is located close to a 
group of clients or stations. 

The multiplexer can also be positioned in front of the optical splitter module or behind 
the module. 
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It is obvious to those skilled in the art that the multiplexer can also be located at other 
^positions. 

The optical splitting device is a fiber device (e.g. fused fiber coupler), a bulk optic de- 
vice (e.g. lens coupled mirror) or an integrated optic device including also micro- 
mechanic embodiments which can be adjusted. In a preferred embodiment it is self- 
adjusting. The adjustment can be driven by the master node, that transmits informa- 
tion about the difference of the detected light intensity of both segments to the passive 
node. After receiving the message the passive node can adjust the ratio. 

Another part of the invention is a network comprising the network module described 
above and a method of driving a passive optical ring network. 

Although no multiple referenced claims are drawn, all reasonable combinations of the 
features in the claims shall be disclosed. 

Description of the drawings 

For a more complete understanding of the present invention, reference is established 
to the following description made in connection with accompanying drawings in * 
which: 

Fig. 1 shows a network consisting of a plurality of passive nodes connecting sta- 
tions, communicating with a master node; 

Fig. 2 shows a network consisting of a plurality of passive nodes, connecting sta- 
tions communicating with a master node, wherein a passive-node-located 
multiplexer connects a plurality of stations with the network; 

Fig. 3 shows an alternative embodiment of the network shown in Fig. 2 providing 
a different protection scheme. 
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Passive metro-access rings providing high bandwidth at moderate cost gain impor- 
tance to bridge (e.g. with giga bit Ethernet technology) the metro gap. However, path 
restoration is a must for carrier-class networks. The attenuation caused by the compo- 
nents, serving two independent optical paths, cuts the maximum bridgeable distance 
and the possible coverage of the metro network. Since the transceivers have only 
moderate output power (eye safety) the available power budget is rather limited. 
Measures are necessary to exploit the maximum resources. The closer a station is to 
the master node the longer is the redundant link, e.g. located at the One o'clock posi- 
tion on the passive ring, the signal has to pass the entire circumference on the 'long 
path'. The path attenuation follows the fiber length. 

In all figures the nodes communicate ptp (Point to Point) with the master node along 
two diverse paths, which are assumed to be passive and do not provide multiplexing 
or a regeneration functionality. Except the node located at the 6 o'clock position 
communicates over two paths with equal length and attenuation. 

All figures show only a single transmission direction, in this case 'upstream', that 
means from the customer towards the master node. The corresponding reverse direc- 
tion has an equivalent topology e.g. with an asymmetrical split in front of the receiver 
or a common splitter for single fiber transceivers. Figure 1 shows a principal configu- 
ration with a network comprising passive nodes and stations 1 and 6 including a 
transceiver and a splitting device . The optical splitting device of station 1 has an 
asymmetrical splitting ratio, transferring light into different fibers and accepting light 
from different fibers, wherein the splitting ratio of station 6 is symmetric. The splitter, , 
can be a fiber coupler and can collocated with the transceiver or can be located in the 
passive node 

Figures 2 and 3 show wavelength multiplexing in the passive nodes (Np). The stations 
5 to 8 comprise a plurality of transceivers coupled to wavelength multiplexers. All cus- 
tomer transceivers in the stations communicate with the corresponding transceiver in 
the master node. Wavelength division multiplexing (WDM) enables the simultaneous 
communication of all transceiver pairs. Figure 2 shows an individually protected fiber 
ring circuitry, allowing a random use of the wavelengths not allocated for protection. 



Figure 3 shows the corresponding circuitry with reduced flexibility, where the protection 
is bundled for all stations of a distinct node for the advantage of simplified demulti- 
plexing in the master node. 



